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Impingement syndromeAbstract Objective: To evaluate the MRI ﬁndings of patients with ischiofemoral impingement in
comparison to healthy subjects.
Materials and methods: The study included 34 subjects; 14 patients clinically suspected to have
ischiofemoral impingement and twenty volunteer subjects used as a control group. The MRI images
were evaluated for both hip joints for two measurable parameters; the ischiofemoral space (IFS)
and the quadratus femoris space (QFS). The quadratus femoris muscles were evaluated for; muscle
edema, tear, or muscle atrophy. Statistical analysis was performed with the (Minitab Ver.16). The
Paired t-test and ANOVA test were used to analyze differences of the distance measurements in
each side of the patient group as well as both sides in the control group. Receiver operating char-
acteristic (ROC) curves were used to determine optimal threshold values of IFS and QFS using
(MedCalc software, version 12.7.8.0.).
Results: There were statistical differences between affected hip and healthy hip regarding IFS and
QFS (P= 0.000) associated with QF muscle changes ranged from focal edema to partial tear in the
affected joints.
Conclusion: Ischiofemoral impingement is an uncommon cause of hip pain. Our study illustrates
the MR spectrum of IFS, QFS and quadratus femoris muscle abnormalities.
 2014 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Radiology and Nuclear
Medicine. Open access under CC BY-NC-ND license.1. Introduction
The skeletal anatomical morphology of the hip considered a
source for impingement, which is known as abnormal contact
between the acetabulum and the femur. Femoroacetabular
impingement is considered a potential cause of hip pain as well
as labral and osseous abnormalities [1]. However, there is
increasing evidence for the presence of a recently recognized
impingement-type condition of the hip – ischiofemoral
impingement (IFI). This impingement is caused by abnormal
contact between the lesser trochanter of the femur and the
820 S.A. Khodair et al.ischium which presents as atypical groin pain, posterior but-
tock pain or hip snapping [2,3].
The condition may be associated with wasting or edema of
the quadratus femoris muscle and may occur secondary to in-
jury in other muscles controlling the movement of the hip such
as the hamstrings and gluteus medius [4]. Magnetic resonance
imaging demonstrates inﬂammation and edema in the ischio-
femoral space and quadratus femoris, and is distinct from an
acute tear [5].
Beginning in 2008, IFI has been rediscovered as a source of
hip, groin, and/or posterior thigh pain. Prior to that time, the
MR ﬁndings of edematous changes of the quadratus femoris
muscle were attributed to muscle strain. Using MRI, it has
been recognized that a narrowed ischiofemoral space may
cause impingement or compression of the quadratus femoris
muscle, resulting in muscle edema and, over time, muscle
atrophy. On physical examination, pain is elicited with various
hip motions especially with a combination of hip extension,
adduction and external rotation [6,7].
2. Materials and methods
The study included 34 subjects; 14 patients clinically suspected
to have ischiofemoral impingement and twenty volunteers age
and sex matched subjects used as a control group. All were
submitted to MRI of both hip joints using the MRI unit of
our institution between November 2012 and November 2013.
The research protocol was approved by the research committee
of our institution. A signed patient consent form was obtained
from all to use their data in research studies.
All subjects underwent MRI acquisition on the same 1.5T
system (Signa Excite, GE medical systems, Milwaukee, WI,
USA). The patient was lying supine, the head ﬁrst, and bothFig. 1 Axial T1-weighted MR image through lesser trochanter show
line), iliopsoas tendon (arrowhead), quadratus femoris muscle (straighhips were positioned in a neutral position by making both feet
secured in neutral position by adhesive wrapping. A phased-
array coil was used and the following parameters were applied:
Axial T1-weighted (TR/TE 600/18, matrix 192 · 384, slice
thickness 4 mm, FOV 36 cm). Axial fast spin echo (FSE) fat
suppressed proton density (PD)-weighted (TR/TE 2500/17,
matrix 192 · 512, slice thickness 4 mm, FOV 36 cm). Axial
FSE T2-weighted (TR/TE 3800/90, matrix 192 · 320, slice
thickness 4 mm, FOV 36 cm). Coronal FSE inversion recovery
(4000/48, matrix 192 · 320, slice thickness 4 mm, FOV 42 cm),
and sagittal FSE fat-suppressed T2-weighted (TR/TE 4500/72,
matrix 192 · 256, slice thickness 4 mm, FOV 36 cm).
The inclusion criteria of the patient group were chronic hip
joint pain for at least one month, either localized or radiating
to other regions. On physical examination by an orthopedist
there was full and symmetric range of passive motion of both
hips. The pain was elicited with passive hip internal rotation
and ﬂexion as well as hip extension, adduction and external
rotation.
The exclusion criteria were patients with recent hip trauma
within 1 week, patients with rheumatoid arthritis and patients
with myositis ossiﬁcans, infection or inﬂammatory arthritis.
The healthy control group subjects did not experience hip
joint pain at any prior time and had no history of pelvic or
hip fractures.
2.1. Image analysis
The image analysis was recorded by the same radiologist for all
patients and control group. The MR images were assessed for
two measurable parameters; the ischiofemoral space (IFS);
which was measured from the medial cortex of the lesser tro-
chanter to the lateral cortex of the ischium and the quadratuss ischiofemoral space (red line), quadratus femoris space (yellow
t arrow), and hamstring tendons (curved arrow).
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eral surface of the hamstring tendons to the posteromedial sur-
face of the iliopsoas tendon at the lesser trochanter. Both
measurements were taken in axial T1 WI. (Fig. 1).
The quadratus femoris muscle was evaluated for; muscle
edema, partial tear, complete tear on fat suppressed PD WI,
or muscle atrophy with fatty replacement on T1 WI. Other
structures of both hip joints were evaluated for each subject
for any associated abnormalities.2.2. Statistical analysis
Statistical analysis was performed with the (Minitab Ver.16,
Minitab Inc. USA). The Paired t-test was used to analyze dif-
ferences of the distance measurements in the healthy side and
diseased side in the patient group. It was also used to analyze
the difference between the distance measurements on the
right side and the left side in the control group. Analysis of
the measurements of the healthy side of the patient group
and the right and left sides of the control group was investi-
gated using the ANOVA test (F-test). P-values less than or
equal to 0.05 indicated a statistically signiﬁcant difference
(Fig. 2).
Receiver operating characteristic (ROC) curves were used
to determine optimal threshold values of IFS and QFS using
(MedCalc software, version 12.7.8.0.).Fig. 2 Axial T2 WI (A) and axial fat suppressed PD WI in a
normal male subject show normal distance of both IFS & QFS
with homogeneous QF muscle in both T2 and fat suppressed
PD WI.3. Results
Fourteen patients with unilateral hip joint pain were included
in this study and their ages were 24–49 years (mean age
35.2 ± 7.1 years). There were 2 males (14.2%) and 12 females
(85.8%).
Twenty healthy subjects (control group) were included in
this study and their ages were 24–48 years (mean age
34 ± 6 years). There were 3 males (15%) and 17 females
(85%).
The fourteen patients presented with a unilateral hip joint
for at least two months (2–12 months, mean 6.1 ± 3 months),
no patients in this study presented with bilateral pain. The
most common symptom was hip joint pain radiating to the
groin region especially on moving as it was present in 8 pa-
tients (57.1%) (Table 1).Fig. 3 A patient with right hip joint pain shows narrowed IFS
and QFS measures 15 mm & 12 mm, respectively with a focal
abnormal high signal of QF muscle edema (arrow).
Fig. 4 A patient with left hip joint pain shows markedly
narrowed IFS and QFS measures 13 mm & 7 mm, respectively
with a diffuse abnormal high signal of QF muscle edema (arrow).
Fig. 5 A patient with right hip joint pain shows narrowed IFS
and QFS measures 16 mm & 10 mm, respectively with a diffuse
abnormal high signal of QF muscle edema (arrow) and associated
tear at the hamstring tendon (curved arrow).
Fig. 6 A patient with right hip joint pain shows narrowed IFS
and QFS measures 17 mm & 13 mm, respectively with a focal
abnormal high signal of medial border QF muscle partially
disrupting its ﬁbers denoting partial tear (arrow).
Table 1 Symptoms in the patient group.
Symptoms No. %
Hip joint radiating to ipsilateral groin 7 50
Hip joint radiating to ipsilateral buttock 4 28.5
Hip joint radiating to ipsilateral posterior aspect thigh 2 14.3
Hip joint associated with low backache 1 7.2
Total 14 100
Table 2 MRI ﬁndings in the patient group.
MRI Findings No. %
Focal quadratus femoris muscle edema 3 21.4
Diﬀuse quadratus femoris muscle edema 8 57.1
Partial tear quadratus femoris muscle 2 14.3
Diﬀuse muscle atrophy 1 7.2
Associated other muscles abnormalities 1 7.2
822 S.A. Khodair et al.MRI ﬁndings in the fourteen patients included; focal quad-
ratus femoris muscle edema in 3 patients (21.4%), diffuse
quadratus femoris muscle edema in 8 patients (57.1%), partial
tear quadratus femoris muscle in two patients (14.3%), and
diffuse muscle atrophy with fat replacement was detected in
one patient (7.2%). One patient (7.2%) had associated partial
tear of the hamstring tendon (Table 2). The muscle in thecontrol group showed homogenous signals without edema
(Figs. 3–6).
The mean average distance of IFS in the healthy side was
20.5 ± 1.3 mm while the affected side had a mean average
measurement of 15 ± 1.8 mm (P value 0.000) that was extre-
mely statistically signiﬁcant.
The mean average distance of QFS in the healthy side was
15 ± 0.9 mm while the affected side had a mean average mea-
surement of 8.8 ± 1.9 mm (P value 0.000) that was extremely
statistically signiﬁcant.
Comparison between the IFS & QFS of the healthy side of
the patient group and the right and left sides of the control
group was statistically non signiﬁcant by the F–test (P value
>0.05) (Table 3).
ROC analysis of the affected hip joints (14 hip) and healthy
hip joints, included the 14 healthy hips in the patient group
and the bilateral hip joints in 20 control subjects (total 54
hip). The cut off value of IFS 6 17 mm showed sensitivity &
speciﬁcity 98.1% and 100%, respectively while the QFS 6 13
showed sensitivity & speciﬁcity 96.2% and 100%, respectively
(Table 4).
4. Discussion
Johnson in 1977 [8] was the ﬁrst to report ischiofemoral
impingement (IFI) as a potential cause for hip pain. Complete
pain relief was achieved after resection of the lesser trochanter
in three patients with pain after hip surgery (two patients after
total hip arthroplasty and one patient after proximal femur
osteotomy), supporting the possibility that abnormal contact
between the ischium and lesser trochanter was responsible
for the symptoms [8].
The quadratus femoris muscle is at risk of impingement if
the ischiofemoral space (IFS) is narrowed, as this muscle is a
ﬂat muscle originating from the lateral border of the ischial
tuberosity and inserting into the quadrate tubercle and linea
quadrata of the femur [8].
No speciﬁc diagnostic clinical test could predict this disor-
der. The symptoms of IFI can be reproduced by a combination
of extension, adduction, and external rotation of the hip [9,10].
Other differential diagnoses include a snapping psoas tendon,
chronic hamstring injury, sciatica, and adductor tendonitis [9].
In our study, all affected subjects had unilateral hip pain espe-
cially on moving and exaggerated with passive hip extension
and external rotation. The pain was radiating to the groin in
7/14 (50%), and to buttock in 4/14 (28.5%), and to posterior
aspect of thigh in 2/14 (7.2%). One patient (1/14, 7.2%) com-
plained from unilateral hip pain associated with low backache.
Twelve of our affected patients were females (85.8%) and
two were males (14.2%); this is in agreement with recently
published reports about QFM abnormalities [6,8,11–14] and
support the potential correlation between IFS narrowing and
Table 3 Comparison between measurements of the affect side, healthy side and the control group.
IFD range (mean ± SD) QFD range (mean ± SD) Test P-value
Patients group No. 14 Healthy side 17–23 mm
20.5 ± 1.3 mm
13–17 mm
15 ± 0.9 mm
Paired t-test 0.000
Aﬀected side 13–17 mm
15 ± 1.8 mm
7–13 mm
8.8 ± 1.3 mm
Control group No. 20 Right side 18–23 mm
20.7 ± 1.7 mm
14–17 mm
15 ± 0.9 mm
Paired t-test (>0.05) 0.640
0.847
Left side 17–23 mm
20.9 ± 1.3 mm
13–17 mm
15 ± 0.9 mm
Healthy side & control group Healthy side 17–23 mm
20.5 ± 1.3 mm
13–17 mm
15 ± 0.9 mm
F-test (>0.05)
Right side 18–23 mm
20.7 ± 1.7 mm
14–17 mm
15 ± 0.9 mm
0.782
0.543
Left side 19–23 mm
20.9 ± 1.3 mm
13–17 mm
15 ± 0.9 mm
Table 4 ROC analysis of cut off value between affected and healthy hip joints.
Measurements Aﬀected hip joints (14)
mean ± SD
Control hip joints (54)
mean ± SD
P value Cut oﬀ value Sensitivity (%) Speciﬁcity (%)
IFS 15 ± 1.8 mm 20.7 ± 1.4 mm 0.000 617 mm 98.1 100
QFS 8.8 ± 1.3 mm 15 ± 0.9 mm 0.000 613 mm 96.2 100
Ischiofemoral impingement syndrome 823the anatomy of the female pelvis. Female pelvis is character-
ized by having a greater width, smaller depth and their ischial
tuberosities are wider apart [15].
Johnson [8] reported that the distance between the lesser
trochanter and the ischial tuberosity is about 2.0 cm with the
hip joint in adduction, external rotation, and extension; this
allows the femur to rotate without contacting the ischial tuber-
osity or the proximal hamstring tendons.
Torriani et al. [7] reported narrowing of the ischiofemoral
space (IFS) and quadratus femoris space (QFS) in subjects
with an abnormal quadratus femoris muscle. The mean IFS
& QFS for control subjects in their study were 23 ± 8 mm &
12 ± 4 mm, respectively while the mean IFS & QFS for
affected subjects were 13 ± 5 mm & 7 ± 3 mm respectively,
with the cutoff threshold for IFS 6 17 mm & for QFS 6 8 mm.
In our study the mean IFD & QFD for the control group were
20.7 ± 1.4 mm & 15 ± 0.9 mm, respectively while the mean
IFD & QFD for affected subjects were 15 ± 1.8 mm &
8.8 ± 1.3 mm respectively, with the cutoff threshold in our
study for IFD 6 17 mm & for QFD 6 13 mm. The difference
in the IFS & QFS in affected subjects in both results could
be attributed to the difference in the affected subject gender
in both studies as all affected subjects in Torriani et al. study
were females while we had two affected males in our study.
However sensitivity and speciﬁcity at these measurements were
higher in our study than that recorded by Terraini’s study.
Quadratus femoris space (QFS) narrowing is a part from the
ischiofemoral space (IFS) narrowing, but QFS narrowing with-
out signiﬁcantly narrowed IFS may be encountered due to ana-
tomic variation at the origin of the hamstring tendon; in our
study all QFS narrowing were associated with IFS narrowing.
Quadratus femoris muscle abnormalities in our study in-
cluded; diffuse muscle edema in 8 patients (57.1%), focal ede-
ma in three patients (21.4%), partial tear in two patients
(14.3%) while diffuse muscle atrophy was found in one patient(7.2%). Associated partial tear of hamstring tendon was found
in one patient (7.2%). No marrow edema or cystic changes
were noted in the ischial tuberosity or lesser trochanter of
any of affected subjects. We did not ﬁnd obvious alternative
cause for the observed quadratus femoris muscle changes in
our affected subjects which render IFI as the likely cause.
Other causes have been recorded like; adjacent unrelated
enthesopathy, inﬂammation, musculotendinous injury, and
overuse syndromes. The cutoff thresholds for IFS & DFS
may help guide management in patients with hip pain and iso-
lated changes of the quadratus femoris muscle.
Our study was limited by our inability to verify that IFI was
the source of pain in the affected subjects as none underwent
surgical correction. Our patients received conservative treat-
ment in the form of rest, non steroidal anti-inﬂammatory
drugs with physiotherapy which resulted in pain relief during
the period of the study in all but one patient who had diffuse
muscle atrophy.
We tried to ensure that neutral hip position was routinely
performed in our MR examinations, to avoid overestimation
of IFS & QFS narrowing in cases with some degree of external
rotation. We stress that our threshold cutoff values are appli-
cable in subjects imaged using a similar protocol as described
in our series. Despite the small sample series of our study, iso-
lated quadratus femoris muscle changes should direct the radi-
ologist’s toward the evaluation of the IFS and QFS. Our
threshold cutoff measurements may then be of help. Further
studies with dynamic imaging of the hip in several degrees of
rotation may potentially help shed more light upon the patho-
physiology of IFI.Conﬂicting interest
None.
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